AB Calculus Réview Sheet #1

Definition of the derivative of f{x) at any x in the domain of £
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Definition of derivative of fix) atx=ga

fl(a) f(a+h) f(a) or f'(a)= hmf(x)—f(a) .

x—a X—a

Formal Definition of the limit

Let fbe a function defined on an open interval containing a (except possible at @) and let L be a

real '
number. The statement
lim f(x)= L
X=>C
means that for each &> 0 there exists a § >0’ such that if 0 <|x—d <& then |f(x)- L] <¢.
Existence of a limit |
If ﬁn;f(x)= lim f(x) then lim f(x)exists.
Definition of continuity

Continuity at a Point: A function fis continuous at ¢ if the following three conditions are met.

(1) flc)is defined.  (2) h_I:l S(x)exits.  (3) im f(x) = f(c).

Continuity over an interval: If fis differentiable at x = c, then f'is continuous at
x =c. Thus fis continuous wherever f* exists.

Multiple Choice Questions

1. Whatis lim COS-@ +h)— cos(f.,_’-) ?

(A) == B)-1 ()0 D) 1 (B) +

h—0 . h
2. What is hm-—i-——f'—- ? (A)-1 B) L © 1 (D) 1  (E) The limits does not exist.
1w 2+x — 4x? 4 2
x—6 '
3. What is 11_13—;—3—? A1 B)2 (C)s (D)0 (E) The limits does not exist.
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4. 10¢ runiClion j(&/ = miSiil 1) 1S AeIined Ior ail x in which of the foilowing intervals?
(A) O<x<nx (B) 0<x<x C) L<x<iz
D) L<x<3 () E<x<2r

5. Let fbe defined as follows, where a # 0.

xz—az

J(x)={ x—-a

0, forx=a

, forx#a

Which of the following are true about £?
v |
I. lim f(x) exists, I. fla) exists, III. f{x) is continuous at x = a.
X—>a
(A) None (B) Ionly (C) OHonly (D) IandIIonly (BE) LII,and II
6. Esin(x) = (A)-1 B0 (C)1 (D) doesnotexist (E) none of these

7. Im=2%_ i (A 1 (B)-_i; © 3 @ « (€

1
30 x? 4+ 3x

8. If fis continuous for all x, which of the following integrals necessarily have the same value?

L [ fto L [Fe+ ) M [ f + o

(A) Iand II only (B) I and II only (C) I and III only

D) LOand I (E) No two necessarily have the same value.

9. limE-l= A) 0 B1 (C) -1 (D)2 (E) nonexistent

0" X
10, im 2R
A0 h
(A) 0 ®3B) % o1 D) e (E) nonexistent

Sl
¥
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1. &1_13—; is (A) 1 ®B) 0 (C) = (D) -1 (E) nonexistent
X' ~3x+2 forx=2 '
12. Given f(x) = x-2 ' . Iffis continuous at x =2, then g =
a forx=2
A-=2 ®-1 ©0 Od1 E 2
13. Which of the following functions is NOT everywhere continuous?
x
(A) y=|x| ®) y=— ©) y=Vx2+8
2 4
- 3 -
D) y=x ® y (x+l)2
.1,
14. lim xsm; is A) 0 B) « (C) nonexistent D) -1 E1
X—»Q
15. lim S2(T72) 5
x=»r TNT—x
A1 3o ©C o (D) nonexistent (E) none of these
2 |
16. lim = is A -1 1 © o D) « (E) none of these
x> 2
—X
17. lim = is A-1®B1 © o D) o (E) none of these
X—»—e0

X ek 20
18. If f(x)=4 2x and if fis continuous at x=0,

k forx=0
Which of the following statements, I, 11, or III, are true?

L /() exists I limf(x) exists 1L k=221

(A) onlyI (B) onlyll  (C) IandII only (D) IandMonly (E) L II, and III

4
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Cuestions 19 through 23 are about ine function f shown in the graph and defined below:
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(1—-x -1£x<0 \\

2x% -2 0<sx<1 .
f(xX)=9-x+2 I<x<2

1 x=2

2x -4 2<x<3

19. l;n::; f(x) is Ao ®B1 (©2 (D) does not exist (E) none of these

20. The function fis defined on [-1,3]
(A) exceptat x=0 (B) exceptat x=1 (C) exceptat x=2
(D) except at x=3 (E) ateachxin [-1,3].
21. The function has removable discontinuity at
(A) x=0 B) x=1 ©) x=2 D) x=3 (E) none of these
22. On which of the fqllowing'intervals is f continuous?
(A) -1<x<0 B) 0<x<1 (C) 1<x<2
D) 2<x<3 (E) none of these
23. The function has a jump discontinuity at

(A) x=-1 B) x=1 (C)x=2 D) x=3 (E) none of these

.....
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Free Resnonse Questions:

1. This is the graph of fix) to be used with the questions given below.

I. Find the following

a limf(x)= - b limf(x)=
c.limfx)=______ dlimf(x)=
e limf(x)=______ f lim f(x)=
glmfx=_____  hlmf(x)=__

II. Ax) is discontinuous at

. The domain for fx) is

IV. The range for fx) is

V. Is the inverse of f(ic) a function? Explain your answer.

2. (a) What three conditions must be true if f{x) is to be continuous at x = q?

(b) Sketch three graphs to illustrate how each condition could fail to be true for x = a.
Give the condition that is false in each case.

A A ?

&5

i
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3. Find the following limits without the use of a calculator
0 LmiET b i SR _
x4 4—x =0 4x2
2
. 1]msm(sz)+1_ 4 Lm* —9=
x4 2x x> x 43
| x=5] 2+4x x23
& s f. lim f(x) where f(x) =45 x=3 is
Sx-1 x<3

4. Sketch a graph of the function g(x) that will meet all of the following conditions.
a. 311(1)1 g(x)==2 b. 3111%1’ g(x)=-=2 ¢. f(0) does not exist.
d. lirrlxg(x)= -1 e. g)=-1
f. }_i’nzn_g(x)=0 g }:%g(x)=l h. g2)=1
i llhigx_g(x)= +00 ] }_ifgg(x): —0 k. 2(3) does not exist.

. A
l. g4)=0 m. ll_{t}g(x)= -1 i
n. limg(x)=0 o. P;Qg(x)=—oo 1

<—+—t+—t—+ e LB | >
v

2x+1, forxs2

5. Let fbe a function defined by f(x)=41 ,
3% +k, forx <2.

(a) For what value of k will fbe continuous at x =2 ? Justify your answer.

(b) Using the value of k found in part (a), determine whether fis differentiable at x = 2.
Use the definition of the derivative to justify your answer.

(c) Let k=4. Determine whether fis differentiable at x =2. Justify your answer.

e g
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1. See attached 2. See attached
3. See attached 4. See attached
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I. Find the following

a lmfe)=_ 35 b limfem=_.. A
c. lim f(x)=DN E d limf(x)=__()
e lmfm=__1 £ limso=-_4

glmf=_2  bilmfx=_ 2y

O. fx)isdiscontinuousat _ Y=-2 Y= 3

7
II. The domain for fx)is AL Mol Mv\h/\d/
IV. The range for fx) is 4 '1 :t‘ 2,

V. Is the inverse of fx) a functxon? Explain your answer. A/o lj—‘ljm M no—f. M’L 3’“"' .

2. (a) t three conditions Zust be true if f{x) is to be coxmnuous at x=a?

() exists L0 npists m)
(b) Sketch tBree graphs b Titsate ho?v each com{ltx)o(n%op:ﬂ'd failto b_Ec forx=aq.
Give the condmon that is false in each case.

A A / s °
¢//’—(;/: «\—D — < //‘o{
&= /&

/ a

[
]
a

Y
£02) dovo nat eyst é;}:&a) dosa hot exish. x’:;% Yoo # ‘Q‘“)
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3. Find the following limiis without the use of a calculator,
| 25
P N g iml G
s 316 o . sin"(5x)
a. {l}"l"‘l—r—x = 6 . b. Ll—l’%sz—— H
e 1 sm(2x2)+1_ 0 4 lim> _9= fo o)
x—po 2x 9o x4 3
[ 2+4x x23
. |x=5] — . .
e. 11%}‘25 e {2} f. lmalf(x) where f(x) =45 x=3 is [
5x-1 x<3
4. Sketch a graph of the function g(x) that will meet all of the following conditions.
a. xl_lgx gx)=-2 b. }_1’1(1)1 gx)=-2 . f(0) does not exist.
.d. lx1.r’r11g(x)=-l e. g)=-1
f. lirgl_ g(x)=0 g. 3_151 gx)=1 h. g2)=1
i limg(x)=+o . limg()=—o k. g3) doesnot exist.
L g4)=0 m. limg(x)= -1 | =

n. Limg(x):O 0. Epg(x):—oo

- w % s g

. 2x+1, forx<2 ’ 5
5. Let fbe a function defined b =
. <t/be a fanction v /@) lJt¢2+k, forx <2. 1981 AB

() For what value of & will fbe continuous at x =27 Justify your answer.

(b) Using the value of k found in part (a), determine whether fis differentiable at x = 2.
Use the definition of the derivative to justify your answer.

(c) Let k=4. Determine whether fis differentiable at x = 2. Justify your answer.
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5. Lat f be a function defined by
2x+1, for x&2,

£(x) .2]:.;:2 + k, for x> 2.

(a) For what values of k will £ be continuous at x = 27
Justify your answer. '

(b) Using the values of k found in part (a), determine whether
f is differentiable at x = 2. Usa the definition of the
derivative to Justify your answer. c

(c) Let k = 4. Determine whether £ {s differentiable at x = 2.
Justify your answer.
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